For the synthesis of compounds 2 and 3, the procedure was adapted from previous works 1 .
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Synthesis of 2
The diallyl poly(isobutene) 1 Epion (Mn = 9990 g/mol, Ð = 1.25 from Kaneka) (6.1 g, 0.61 mmol) was dissolved in 80 mL of dry THF. The solution was degassed by argon for 10 min. A 0.5 M 9-borabicyclo[3.3.1]nonane solution in THF (13.86 mL, 6.9 mmol) was added dropwise under argon at room temperature. After 10 h of stirring, the mixture was cooled to 0°C. Methanol (0.39 mL) and 3-chloroperoxybenzoic acid (8.66 g, 35.1 mmol) were added carefully. After one night of stirring, hexane was added to the mixture. The solution was washed twice with an aqueous phase saturated with potassium carbonate and three times with a water/methanol (3/1) mixture. The organic layer was dried with Electronic Supplementary Material (ESI) for Soft Matter. This journal is © The Royal Society of Chemistry 2017 magnesium sulfate. After filtration, the solution was evaporated. The product was dissolved in hexane, precipitated twice in methanol and dried in vacuo at 60°C. 5.3 g of 2 (yield 86%) was obtained. 3 .6 (t, 4H, CH 2 -OH), 7.18 (s, 4H, Ph). Figure S1 : 1 H NMR spectrum for compound 1 (top) and 2 (bottom) in CDCl 3 .
H NMR
(200 MHz, CD2Cl 2 ,  (ppm)): 0.7-1.8 (m, 1610H,(-Ph-C(CH 3 ) 2 -(CH 2 -C(CH 3 ) 2 ) n -(CH 2 ) 2 -),
Synthesis -NMR 1 H -SEC

Synthesis of 3
Compound 2 (2 g, 0.2 mmol) was dissolved in 20 mL of dry dichloromethane and tetrabromomethane (0.763g, 2.3 mmol) and subsequently triphenylphosphine (0.6 g, 2.3 mmol) was added at 5°C. The mixture was then warmed to room temperature and stirred for one night. The solvent was removed under vacuum, the residue was dissolved in 100 mL of hexane and filtrated. After evaporation of the solvent, the product was purified by SiO 2 column chromatography (hexane 40/ethyl acetate 1), dried under vacuum to obtain 1.52 g of 3 (yield 75%). 
H NMR
(200 MHz, CD 2 Cl 2 ,  (ppm) : 0.7-1.8 (m, 1564H,(-Ph-C(CH 3 ) 2 -(CH 2 -C(CH 3 ) 2 ) n -(CH 2 ) 2 -)
Synthesis of 4
Compound 3 (1 g, 0.1 mmol) was dissolved in 10 mL of dry THF. 3.5 mL of dry DMF and then potassium phtalimide (0.65 g, 3.5 mmol) were added to the solution. The mixture was stirred and refluxed for one night under argon. After evaporation of THF, methanol was added to the residue. The precipitate was dissolved in hexane, filtrated and re-precipitated in methanol. The product was dried to obtain 4 (0.75 g, Yield 75%). 
H NMR
(200 MHz, CD 2 Cl 2 ,  (ppm)): 0.8 -1.5 (m, 1570H,(-Ph-C(CH 3 ) 2 -(CH 2 -C(CH 3 ) 2 ) n -(CH 2 ) 2 -), 3.7 (t, 4H,
Synthesis of 5
The procedure was adapted from the study of Ummadisetty et al 2 . Compound 4 (0.75 g, 0.075 mmol) was dissolved in 30 mL of an ethanol /hexane (50/50) mixture. The solution was heated to reflux, then hydrazine (2.25 mL, 43 mmol) was added and stirred for 5 hours. 40 mL of hexane was added to the mixture. The solution was washed three times with water. The organic layer was dried over MgSO 4 , filtrated and the solvent was evaporated. The compound 5 (0.6 g, yield 85%) was obtained. 
H NMR
Synthesis of M-PIBUT
Compound 5 (0.55 g, 0.057 mmol) was dissolved in 5 mL of dry THF in an oven-dried flask. 2,4-toluenediisocyanate (TDI 98% from Aldrich) (18 µL, 0.125 mmol) was added via a syringe under argon. After 24h of stirring at room temperature, the mixture was transferred with a degassed syringe into a second flask charged with the amino-functionalized poly(isobutene) (0.35g, Kerocom PIBA, 60% in hydrocarbon, from BASF) dissolved in 5 mL of dry THF. The reaction was followed by FT-IR until the disappearance of isocyanate band (2270 cm -1 ). Then the solution was concentrated and M-PIBUT (0.6g, yield 67%) was recovered by precipitation in ethyl acetate and drying under vacuum at 60°C. SEC: Decomposition of the chromatogram (figure 2) was performed with 3 exponential-Gaussian hybrid peaks, with 10 adjustable parameters (peak height, retention volume and dispersity for each peak and a common time constant of the exponentials) (see reference 3 ). 
